This is a good time for catastrophists. Will the credit crunch cause the collapse of the world\'s financial system? Will climate change from greenhouse gas emissions threaten human survival in the next century? Or, as this book suggests, is the real apocalypse happening now with a massive new extinction phase brought about by industrial damage to the world\'s ecosystem? Biodiversity is the variety of life on earth, while ecosystems provide materials, conditions, and processes that sustain all life on this planet. The collapse of biodiversity, thus, has immediate implications for our health and survival. Was Thomas Malthus right, but for the wrong reason? A 21st-century human population of 6--9 billion is exceeding not its food supply but its maximum eco-footprint.

The links between biodiversity and human health are manifold and complex. First the good news. There is no serious threat to biodiversity in the microbial world. Microbes are found everywhere; the number of individual microbes on earth is thought to be as high as 4--6×10^30^, about one billion times more than the total number of stars in the universe. But the news for bigger beasts is not so good. Estimates of the number of species presently living on earth cluster around 10 million. So what is the current rate of extinction? From the marine fossil record the background rate was about one extinction for every million species each year. Recent extinctions of birds run at about one or a few per year, about 100 times the background rate. Extinction rates for amphibians, primates, and some gymnosperms are even higher. Many biologists believe we have already entered the sixth great extinction phase of life on earth, with a current extinction rate 10 000 times greater than prehuman levels.

Why is this happening? Certainly early human beings were responsible for species losses on a large scale by hunting predator-naive land animals. But the past century has moved things up a gear, with habitat degradation and destruction, overharvesting, pollution, and global climate change causing extinctions in all types of organisms in habitats worldwide. And for every species that goes extinct, many others will follow.

*Sustaining Life: How Human Health Depends upon Biodiversity* documents the threat to human health and life from ecosystem collapse. It is a remarkable labour of love by its editors, Eric Chivian and Aaron Bernstein, and manages to merge three books in one: a textbook for scholars, a plea to policy makers, and a beautiful read for non-scientists. The production values and glossy photographs are superb. Heavily subsidised, it is ridiculously cheap, and should be on every undergraduate reading list and everyone else\'s gift list.

Consider the evidence of threat. Perhaps 20% of our coral reefs, home to between 100 000 and 1 million marine species, have already been destroyed by human activities. Globally, the world\'s fisheries are in serious trouble. The total mass of large predatory marine fish is only 10% of what it was 40--50 years ago. Deep trawling scars nearly 6 million square miles of continental shelf habitat each year, 10% of the entire land surface of earth, and 1000 times the area of forests that are lost each year. Trawling now occurs at depths beyond the continental shelves so that deep-water catch can now be found in supermarkets worldwide.

Freshwater habitats, home to one third of vertebrate species, are the most endangered of all. Large-scale water extraction, mostly for irrigation, has affected the natural flow of the great rivers on almost every continent; the Colorado, Ganges, Nile, Indus, and Yellow rivers have been so reduced they no longer flow to the sea in the dry season.

Exploitation of wild animals on land for food is as depressing. Much of all animal-based protein consumed in central Africa comes from bush meat. More than 100 million tons of forest animals are killed for food each year. The epidemic of severe acute respiratory syndrome in 2003 is thought to have begun in China after human exposure to an infected wild Himalayan palm civet. Wildlife restaurants in China may further endanger many species in the region.

Loss of biodiversity itself may be a major risk for new epidemics of infectious disease. High species diversity within communities of vertebrates can reduce the risk of disease being transmitted to human beings, a phenomenon known as the dilution effect. Some hosts are competent for the pathogen, others incompetent, thereby blocking proliferation. With more biodiversity, pathogens are diluted among competent and incompetent hosts, vectors less likely to become infected, and the human risk of disease reduced. The loss of the host dilution effect has increased the risks from Lyme disease, West Nile disease, and hantavirus, and a similar mechanism with outbreaks of schistosomiasis.

Intact ecosystems play an important part in regulating the transmission of infectious diseases. Since 1987, there have been eight known epidemics in marine mammals caused by viruses similar to measles and canine distemper. The European honeybee, brought to the USA in the 18th century, has been decimated in the wild, especially by blood-sucking mites. In the 1990s, the populations of three species of vultures in the Indian subcontinent collapsed, eventually ascribed to consumption of diclofenac, a painkiller ingested by vultures eating dead livestock. Although therapeutic to the livestock, the drug caused kidney failure and death in the vultures. Human medicines are released in vast amounts into the environment through discharge of waste water. The US Geologic Survey found that 80% of US streams contained a host of drugs, including antidepressants, hormones, and steroids. Many species are threatened by high concentrations of persistent organic pollutants. Male American alligators now have very low levels of the male hormone testosterone and a 25% reduction in the size of their penises as a result of chemical spills related to DDT.

Climate change affects all ecosystems. Carbon dioxide will reach two to three times its mid-19th-century level by 2100 leading to major changes in seasonal temperatures and rainfall patterns. Normally with this sort of climate change animals and plants would simply migrate with their preferred climate. However, the rate of human-induced climate change is so rapid that many plant species cannot migrate fast enough and also in many places human beings already occupy the space into which the ecosystem would migrate. Ecosystems most at risk are alpine meadows, cloud forests, arctic tundra, and coral reefs. Ten of the world\'s 17 penguin species and our beloved polar bears are listed as threatened as a result of the loss of sea ice. Warming oceans may interfere with upward circulation of deep nutrient-rich waters that are essential for the growth of phytoplankton. Phytoplankton and krill are at the base of the marine food chain and losses in their populations could have dire consequences for all marine life. They are also major carbon sinks, removing carbon dioxide from the atmosphere, so their loss could become a major positive feedback for greenhouse warming.

The only criticism of *Sustaining Life* is the lack of solutions offered. The brief final chapter on what individuals can do seems almost an afterthought. We have moved past the fear stage in environmental awareness, especially in the UK and Europe. What is required now is empowerment; people want to know about the biodiversity apocalypse but they also want to know what can be done about it. This is where books such as *Sustaining Life* could have an important role in helping to change people\'s behaviour, and in a subsequent edition the final chapter should be strengthened and these messages threaded throughout the book.

So have we arrived at apocalypse now? Can our human species undergo a second industrial revolution so that we learn to respect ecological and climate systems and to regulate our rapacious consumption of, and dependence on, fossil fuels? Or will we be just another species that outgrows the environment with catastrophic consequences? Will James Lovelock be proved right, and *Homo sapiens* face the wrath of Gaia? There is no doubt this will be the defining eco-century, and that damaged ecosystems are the biggest challenge to global health.
